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[ Abstract ] The battery thermal management system is a critical technology ensuring the safe and efficient operation of new energy

vehicle power batteries. Addressing existing issues such as uneven temperature distribution, high energy consumption,

and inadequate adaptability under extreme operating conditions, this study proposes an optimization solution based on

multi-parameter coordinated control. By optimizing the cooling channel structure design and refining thermal

management control strategies, an integrated thermal management architecture combining liquid cooling with

phase-change materials was developed. Simulation and bench test results demonstrate that the optimized system

maintains the battery pack temperature below 42° C during high-temperature fast charging, reduces the maximum

temperature difference between cells to 3.5° C, and decreases overall system energy consumption by 16.8%. These

findings provide a theoretical foundation for the engineering design of thermal management systems for new energy

vehicle batteries.

[ Key words ] New energy vehicles; Lithium-ion batteries; Thermal management systems; Structural optimization; Control strategies
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